Nanocomposite containing bioactive peptides promote endothelialisation by circulating progenitor cells: an in vitro evaluation.
The formation of an endothelial cell layer on the luminal surface of cardiovascular devices, especially bypass grafts, is an important attribute in order to improve their patency. Endothelial progenitor cells (EPCs) have a potential role in the endothelialisation of bypass grafts. We hypothesised that a novel approach to improve endothelialisation of bypass grafts by EPCs would be the creation on the graft lumen of a microenvironment that supports EPC adhesion and differentiation. A new generation of nanocomposite based on silsesquioxane in the form of polyhedral oligomeric silsesquioxane (POSS) nanocages which incorporate bioactive peptides (RGD) was made into sheets. Peripheral blood mononuclear cells (PBMCs) containing EPCs isolated from six consenting young, healthy, adult volunteers were then plated both on (1) sheets of the nanocomposite with the bioactive peptide, (2) sheets of the nanocomposite without the bioactive peptide, (3) culture dishes as control and then cultured in presence of vascular endothelial growth factor (VEGF). Confirmation of endothelial and EPCs markers was carried out using fluorescence-activated cell sorter (FACS) analysis, reverse transcription polymerase chain reaction (RT-PCR) and immunostaining. One to two percent of PBMCs expressed CD34 as determined by FACS analysis. Cells were demonstrated to express mRNA for the EPC markers CD34, platelet-endothelial cell adhesion molecule-1 (CD31), CD133 and vascular endothelial growth factor receptor-2(FlK-1/KDR). Endothelial cell-colony forming units were formed between day 5 and day 7 after plating. Colonies were confirmed to be endothelial like cells by immunostaining. There were significantly greater numbers of EPC colonies on the bioactive nanocomposites as compared to the nanocomposite alone and the uncoated dishes. We report a new nanocomposite based biomaterial that has been demonstrated, in vitro, to promote endothelialisation from PBMCs containing EPCs.